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, $\theta$ $\sin^{2}\theta=t/N$ $0\leq\theta\leq\pi/2$






Count $(f, P)$ .
1 (Count(f, $P)$ )
1. $|\Psi_{0}\rangle$ $arrow W\otimes W|0\rangle$ $|0\rangle$
$2$ . $|\Psi_{1}\rangle$ $arrow \mathrm{C}_{f}|\Psi_{0}\rangle$
3. $|\Psi_{2}\rangle$ $arrow \mathrm{F}_{P}\otimes \mathrm{I}|\Psi_{1}\rangle$
4. $\tilde{f}arrow|\Psi_{2}\rangle$ 1




, $\mathrm{F}_{P}$ $P$ Fourier
,
$|k \ranglearrow\frac{1}{\sqrt{P}}\sum_{l=0}^{P-1}\exp[\frac{2\pi\iota kl}{P}]|l\rangle$
. , $\iota=\sqrt{-1}$ .
Count(f, $P$) $\tilde{t}$ $8/\pi^{2}$
$|t- \tilde{t}|<\frac{2\pi}{P}\sqrt{Nt}+\frac{\pi^{2}}{P^{2}}N$
. [1] Count(f, $P$)
.
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: $\Sigma$ $T$ ,
$P$ , $k$ . $n,$ $m$ ,
$k\leq m$ .




$T[\mathrm{i}]$ $T$ $\mathrm{i}$ , $T[i..j]$




, $\text{ }$ .
3( )
:0/1 $f’$ .






. , majority voting
CountMaj $(f, P)$ .
$\text{ }$ 2(CountMaj ($f’,$ $P)$ )
1. $|\Psi_{0}’\rangle$ $arrow W\otimes W|0\rangle$ $|\mathrm{O}\rangle$
$2$ . $|\Psi_{1}’\rangle$ $arrow \mathrm{C}_{f_{\}}’P}’|\Psi_{0}’\rangle$
3. $|\Psi_{2}’\rangle$ $arrow \mathrm{F}_{P}\otimes \mathrm{I}|\Psi_{1}’\rangle$
4. $\tilde{f}arrow|\Psi_{2}’\rangle$ 1




. , $\mathrm{G}’f’,P$ , $\mathrm{G}_{f’}$
$O(\log P)$ , majority voting
. ,
.
1 $f$ 0/1 ,
$f’$ $\mathrm{P}\mathrm{r}[F(i)=f’(i)]\geq 3/4$ 0/1
. , $1\leq i\leq N$ $f(i)=f’(i)$
. $\text{ }$ 1, 2 ,
$c$ $|\Psi_{2}\rangle$ $=|\Psi_{2}’\rangle$ .





$p\geq 3/4$ . , 1 $k$









. Majority voting $F_{M}$
, $F_{M}(i)=f’(\mathrm{i})\Leftrightarrow X_{i}\geq k/2$ .
, majority voting Cher-





. , $f’$ $m$
$F_{M}(i)=f’(\mathrm{i})$ .
$( \mathrm{P}\mathrm{r}[F_{M}(i)=f’(i)])^{m}>1-m\cdot\exp[-\frac{k}{24}]$




$\prod(\mathrm{P}\mathrm{r}$ [ $F_{M}$ ( $=f’(i)$ ] $)$
$m=0$
$>$ $1-P^{2} \exp[-\frac{k}{24}]$ . (1)






, 2, 4 $l\not\in \text{ }$
4 $8/\pi^{2}$
.
1 $\text{ }$ CountMaj $\tilde{t}$ 3/4
$|t- \tilde{t}|<\frac{2\pi}{P}\sqrt{Nt}+\frac{\pi^{2}}{P^{2}}N$





$)$ . , CountRM Maj $(N, A)$





3. $\tilde{f}arrow \mathrm{M}\mathrm{a}\mathrm{j}$ ( $\Omega(\log\log N),$ CountMaj $(f’,$ $P)$ )
4. $\tilde{f}\leq 1$ 2
5. CountMaj $(f’, \epsilon^{-1}P)$
4 $(\mathrm{C}\mathrm{o}\mathrm{u}\mathrm{n}\mathrm{t}\mathrm{E}\mathrm{M}(f’))$
1. CountMaj $(f’, \sqrt{N})$ $c$ $arrow$ t-
2. CountMaj $(f’, 20\sqrt{\overline{t}N})$
2 3
, $\Theta(\epsilon^{-1}\sqrt{N/t}\log\epsilon^{-1}\sqrt{N/t})$
. , 3/4 $|t-\tilde{t}|<\epsilon t$
t- .









1 $|t-\tilde{t}|<2\pi\sqrt{t}+\pi^{2}$ $\tilde{t}$ ,
















, $v,$ $v$ $u$ ,
2 $k$ $P=v^{k}u$
.
deterministic sample . Deter-
ministic sample 2 .
















$\mathrm{K}\triangleright h(i)$ , $i$
.
, $h(i)$ 0 1
. ,
. ) $\triangleright k(i, j)$ , $i$
$j$ deterministic sample
,








, $k(\mathrm{i}$ , , determin-
istic sample
$j$ 3/4 .



































2. deterministic sample .
, 1 ,
1 .
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4( ) : $N$
$f$ , $0\leq i\leq N-1$ $f(i)\leq M=2^{l}$
$:\hslash$ : $\sum_{i=0}^{N-1}f(\mathrm{i})$
, $\text{ }$ .
, $f_{j}(i)$ , $f(i)$ $j$
.
5( $\epsilon$ )
1. $0\leq j\leq f$ $\mathrm{C}\mathrm{o}\mathrm{u}\mathrm{n}\mathrm{t}\mathrm{R}\mathrm{e}1(f_{j}, \epsilon)$




1. $0\leq j\leq l$ CountEx(fj) $\cdot$









. , ae\beta g majority
voting ,
. , $\mathrm{f}\mathrm{f}\mathrm{i}_{1}^{\prime\backslash }\ovalbox{\tt\small REJECT} \mathrm{r}\mathrm{J}$ $7_{\mathrm{B}}5_{0}^{\Rightarrow\mp}$
$o$ ($\epsilon^{-1}\sqrt{N/t}.\log N$ Iog $M$ log log $M$),
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